Increased 8-hydroxy-2'-deoxyguanosine in leukocyte DNA in Leber's hereditary optic neuropathy.
This study was conducted to test the hypothesis that oxidative stress is involved in the pathogenesis of Leber's hereditary optic neuropathy (LHON). The level of 8-hydroxy-2'-deoxyguanosine (8-OHdG), an oxidized DNA base common in cells undergoing oxidative stress, was measured in leukocyte DNA from patients with LHON and normal control subjects. The 8-OHdG and deoxyguanosine (dG) content in leukocyte DNA from 25 patients with LHON with an 11778 mitochondrial (mt)DNA mutation, 14 asymptomatic maternal relatives, and 27 unrelated normal control subjects were measured using high-performance liquid chromatography and electrochemical detection methods. The mean 8-OHdG/10(5) dG ratio from leukocyte DNA was 1.34 +/- 0.99 in patients with LHON, 1.00 +/- 0.91 in their asymptomatic maternal relatives, and 0.31 +/- 0.20 in normal control subjects, respectively. There was a statistically significant difference in the mean 8-OHdG/10(5) dG ratio between patients with LHON and normal control subjects and between asymptomatic maternal relatives and normal control subjects. The difference between patients with LHON and asymptomatic maternal relatives did not reach statistical significance. Patients with LHON with an 11778 mtDNA mutation had higher oxidative DNA damage. Oxidative stress has a key role in the pathogenesis of LHON.